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furnace stress relieved and the rein-
forcement is at least 6 inches or 10t,
whichever is larger, from the plate
head.

(ii) Types d, e, and f because expan-
sion and contraction stresses are con-
centrated at the junction points.

(6) That no slip-on flanges in sizes
greater than 2 inches are used.

(6) The categories A and B joints are
type one as described in Table UW-12 of
section VIII of the ASME Boiler and
Pressure Vessel Code and all categories
C and D joints are full penetration
welds. See UW-3 of the ASME Code for
definition of categories.

(b) When a pressure vessel is to be
mechanically stress relieved in accord-
ance with §54.30-10(a)(1), its maximum
allowable working pressure will be 40
percent of the value which would oth-
erwise be determined. However, an in-
crease of this 40 percent factor may be
permitted if the stress relief is carried
out at a pressure higher than that re-
quired by §54.30-10(a)(1) and an experi-
mental strain analysis is carried out
during stress relief. This evaluation
should provide information as to the
strains at the saddles, welded seams
and nozzles as well as the body of the
vessel. The hydrostatic pressure ap-
plied during stress relief should be such
that, except in the case of welds, the
stresses in the vessel shall closely ap-
proach but not exceed 90 percent of the
yield stress of the material at the test
temperature. The proposed experi-
mental program should be submitted to
the Commandant for approval prior to
its use. Photo-elastic coating, strain
gaging, or a brittle coating technique
is suggested for the experimental anal-
ysis.

[CGFR 68-82, 33 FR 18828, Dec. 18, 1968, as
amended by USCG-2003-16630, 73 FR 65171,
Oct. 31, 2008]

§54.30-10 Method of performing me-
chanical stress relief.

(a) The mechanical stress relief shall
be carried out in accordance with the
following stipulations using water as
the pressurizing medium:

(1) At a hydrostatic pressure (meas-
ured at the tank top) of 1% times the
design pressure. (See UA-60(e) of sec-
tion VIII of the ASME Boiler and Pres-
sure Vessel Code.)

§54.30-15

(2) At a temperature of 70 °F. or the
service temperature plus 50 °F., which-
ever is higher. Where the ambient tem-
perature is below 70 °F., and use of
water at that temperature is not prac-
tical, the minimum temperature for
mechanical stress relief may be below
70 °F. but shall not be less than 50 °F.
above service temperature.

(3) The stress relief shall be at the re-
quired temperature and pressure and
held for a period not less than 2 hours
per inch of metal thickness, but in no
case less than 2 hours.

(b) It is considered preferable that
mechanical stress relief be accom-
plished with the tanks in place on their
saddles or supporting structure in the
barge or ship in which they will be uti-
lized. In any case, it is considered man-
datory that the tank be supported only
by its regular saddles or supporting
structure, without any auxiliary or
temporary supports.

[CGFR 68-82, 33 FR 18828, Dec. 18, 1968, as
amended by USCG-2003-16630, 73 FR 65171,
Oct. 31, 2008]

§54.30-15 Requirement for analysis
and computation.

(a) A stress analysis shall be per-
formed to determine if the tank may be
exposed to excessive loadings during
the mechanical stress relief process.
This analysis should include consider-
ation of the local stresses in way of
saddles or other supporting structure
and additional bending stresses due to
the weight of the pressurizing liquid
particularly in areas of high stress con-
centration. While it is necessary that
the general stress level during the
process be in excess of the normal
working level, the calculated max-
imum stress during test shall not ex-
ceed 90 percent of the yield strength of
the material at test temperature. The
supporting structure shall be analyzed
to verify its adequacy.

(b) In all cases where the tanks are
mechanically stress relieved in place in
the ship or barge and the tanks are de-
signed to carry cargoes with a specific
gravity less than 1.05, the ship or barge
shall be shown to have adequate sta-
bility and buoyancy, as well as
strength to carry the excess weight of
the tank during the stress relief proce-
dure.
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